INTRODUCTION
The international flow of capital is expected to benefit both the source as well as the host country.
However, the historical and recent financial crises have also brought into focus the fact that these flows can expose the countries to new risks. Hence it is important to understand the risks associated with these flows and the factors that drive flows into India, so that policy reactions can be formulated in advance to avoid any imbalances arising out of extremely high capital inflows or sudden reversal of capital flows in future, whatever the case may be.
The recent volatility in capital flows, especially when periods of high capital inflows were followed by periods of huge reversal in these flows, has posed macroeconomic challenges to countries across the world. India has not remained untouched by the developments in the global financial markets due to greater linkages of the Indian markets with the international markets. The recent volatility in capital flows to India can mainly be attributed to volatility in foreign portfolio investment flows and especially the foreign institutional investment flows. Hence it is important to analyse the determinants of portfolio flows in this uncertain global scenario.
Foreign portfolio investment (FPI) flows have been the most volatile component of capital flows in India and play an important role in determining the overall balance of payments. During the Asian crisis as well as during the recent sub-prime crisis, it was the huge reversal of FPI flows that led to deterioration in the overall balance of payments. This is because by their very nature FPI flows do not involve a long lasting interest in the economy. The ultimate aim of FPIs is to ensure profits and risk diversification.
This study examines the determinants of portfolio flows to India in the light of increasing volatility in FPI flows which is due to uncertainty in the global scenario in recent times. This is done by using the determinants suggested by a theoretical model, initially proposed by Fernandez-Arias (1996) and Fernandez-Arias and Montiel (1995) , where portfolio flows have been modeled using a zero arbitrage condition. According to the model expected return from investing in the host country, adjusted for credit worthiness of the country should be equal to the opportunity cost i.e. returns from investing in home country. The model therefore suggests that capital flows are a function of economic factors in the host and the source country and also of the factors that influence creditworthiness of host country.
These factors include domestic stock market performance, exchange rate, foreign exchange reserves to imports ratio, volatility in exchange rate, interest rate differential and domestic and foreign output growth. In addition to the factors suggested by the theoretical model, other factors that are considered important are also included in the empirical model. This includes the effect of the stock market performance of emerging markets in general, on portfolio flows received by India is captured by emerging market MSCI index.
The disaggregated components of FPI flows i.e. determinants of Foreign Institutional Investment flows (FIIs) and American/Global Depository Receipts (ADRs/ GDRs) which have been the major components of FPI flows to India are also analyzed. It is important to do so in order to assess whether different components of portfolio flows are driven by the same or different factors.
The results indicate that a well performing domestic stock market, an appreciating exchange rate and strong domestic economic growth attracts portfolio flows. Greater volatility in the exchange rate discourages these flows. If the overall stock market performance of emerging markets in general is good then the flows received by India decline indicating that India competes with other emerging economies in terms of receiving portfolio flows. A higher interest rate differential between domestic and foreign interest rates attracts FPI flows. The results relating to FII flows are same as that of aggregate FPI flows.
For ADR/GDRs, domestic stock market performance, exchange rate, domestic as well as foreign output growth, are observed to be the most significant determinants. It is observed that reserves to import ratio, which measures creditworthiness of India, does not influence any component of portfolio flows, in time series framework.
This paper makes an important contribution to the literature related to FPI flows to India. Most of the literature that analyses the determinants of portfolio flows (FPI) to India has concentrated on the FII component only. ADR/ GDR flows have not received much attention despite the fact that the Indian corporate sector has increasingly used ADR/GDR mechanism to raise foreign capital. This study thus examines the macroeconomic determinants of not only FII but also ADR/GDR flows to India in order to fill the existing gap in the literature.
Furthermore, this study examines a wider set of potential determinants of FII flows to India compared to other studies pertaining to the Indian economy such as Chakrabarti (2001), Kaur and Dhillon (2010) , Rai and Bhanumurthy (2004) , Srinivasan and Kalaivani (2013) . While the study by Gordon and Gupta (2003) includes a wide range of determinants of portfolio flows, it uses the OLS methodology that may yield biased and inconsistent estimates if the regressors are endogenous. This study follows the ARDL approach to cointegration for estimating the long-run coefficients which overcomes such problems. The long-run coefficients are unbiased and the t-tests are also valid, even if the regressors included in the specification are endogenous (Harris and Sollis 2003) The following section discusses the trends in the portfolio flows to India. Section 3 presents the theoretical portfolio balance model which suggests some of the factors determining financial flows.
Section 4 discusses the empirical model and section 5 presents the data sources and methodology, used for estimation. Section 6 discusses the empirical results and section 7 concludes.
TRENDS IN DIFFERENT COMPONENTS OF PORTFOLIO FLOWS TO INDIA
To understand the volatile nature of FPI flows, it is important to know what constitutes these flows. According to UNCTAD (1999) portfolio investment involves transfer of financial assets by way of investment by resident individuals, enterprises and institutions in one country in securities of another country, either directly in the assets of the companies or indirectly through financial markets. The main aim of the investor is to benefit from capital gains or to reduce the risk of the portfolio that the investor holds by diversifying internationally. The different components of FPI flows are Foreign Institutional Investors 1 , Global/American Depository Receipts 2 and offshore funds.
In 1992, the Indian government allowed the foreign investors to invest in the financial markets of the country. To be able to invest in Indian financial markets, the FIIs must be registered with the Securities and Exchange Board of India (SEBI). SEBI prescribes certain norms which are to be followed by the FIIs for registration, for example they are required ensure compliance with Foreign Exchange Management Act 1999 for which they need permission from RBI; they are required to pay registration fees; etc.. Overtime, the regulatory measures of SEBI have become liberal, which has increasingly encouraged FIIs to invest in India. However, in addition, the role of robust growth performance of the Indian economy and the resilience of the country in times of global crisis in making India one of the most favoured destinations for investment cannot be overlooked. Presently, the insurance companies, banks, hedge funds, mutual funds, asset management companies and pension funds form the majority of FIIs investing in India 3 .
American/Global Depository Receipts provide a mechanism of indirect listing of Indian companies in foreign stock exchange. The Indian company that wants to get listed indirectly in the foreign stock exchange, deposits its shares in a bank in that country. The bank then issues receipts against these shares, which are sold to the residents of that country. These receipts are also listed in the stock exchange of that country and are bought and sold like other instruments. In Figure 1 , if we focus on the annual trends in net investment inflows through FIIs, it can be seen that after 1992-93 when FIIs were allowed to enter the capital markets of India, FII flows started rising.
Till 1996-97 these flows kept rising, however, in 1997-98 and 1998-99 there was a reversal in FII investment due to the impact of the Asian crisis. Although Indian economy was not directly involved in the crisis, and the intervention by RBI in the currency market as well as imposition of capital controls was used to insulate the Indian economy from the crisis (Dua and Sinha 2007) , still the foreign investment flows to the Indian economy declined, specially the FIIs. This was mainly due to the contagion effect i.e.
deterioration of investor confidence in the East and South-east Asian region. However as compared to other East Asian countries, the magnitude of adverse impact on India was small and short lived. 
THEORETICAL MODEL (a) Portfolio balance framework
The empirical model in this paper draws from the factors suggested by the theoretical model which is based on the fact that foreign investors exploit all the possibilities of arbitrage across the home and the host country. In addition to the factors suggested by the theoretical model, the empirical model will include additional variables that may influence financial flows.
The literature on the theoretical model of capital flows in portfolio balance framework mainly includes the model developed by Fernandez-Arias and Montiel (1995) and extended by Taylor and Sarno (1997) and Mody, Taylor and Kim (2001) . This model analyses the effect of domestic ( Note that g and c represent pull factors and v represents push factors.
The arbitrage condition is thus given by
can be solved for equilibrium vector of net capital flows F* which can be expressed as:
This gives the effect of change in economic factors in host country (g) and source country (v) and also the effect of factors that influence creditworthiness of host country (c), on changes in capital flows.
To capture the effect of economic factors in the host country (g) domestic stock market performance, exchange rate, domestic interest rate, domestic output growth and volatility in exchange rate are included. For the source country factors (v), foreign interest rate and foreign output growth are included. As a measure of creditworthiness (c) reserves to import ratio is included in the empirical model.
(b) Other Factors
While diversifying globally, foreign investors can either invest in emerging markets or they can invest in financial markets of the industrialized countries. According to Buckberg (1996) investors follow a two step process in deciding capital allocation. Firstly, the total capital to be invested in emerging markets is determined and then a part of that capital is allocated to each of the emerging market depending on returns. This implies that if total capital allocated to emerging markets is high, then each emerging economy has a higher probability of receiving greater amount of capital.
Alternately, it is also important to view different emerging economies as competitors to each other, where each economy is trying its best to receive a greater share of foreign investment.
In this case, once the foreign investor decides the total amount to be invested in all the emerging economies taken together, then a higher share will be received by a particular emerging economy only at the cost of another.
Thus emerging market stock returns are also included in the empirical estimation in addition to the variables suggested above.
EMPIRICAL MODEL
The portfolio balance framework categorizes the determinants of portfolio flows into factors that affect returns from investment in the host country, factors that affect creditworthiness of the host country and factors that affect returns from investment in the home country. Variables that capture these factors alongwith an indicator of emerging market stock performance are used to estimate the empirical model. The domestic stock market returns can influence portfolio flows in a positive way when foreign investors are said to be chasing the returns. In the Indian context a positive relation is observed by Aggarwal (1997), Chakrabarti (2001) , Rai and Bhanumurthy (2004) . However if the influence is negative, it would be a case of foreign investors buying (selling) when domestic stock returns are low (high), with the expectation that returns will rise (fall) in future (Gordon and Gupta 2003) .
In a world of flexible exchange rate, capital can earn a return not only through yields on assets, but also through a change in exchange rate overtime. Appreciation of currency of the host country, intertemporally, is an additional avenue of gaining returns for foreign investors. In the Indian context, exchange rate is found to be significant in explaining portfolio flows especially FII flows (Chakrabarti 2001 , Gordon and Gupta 2003 , Bhattacharya, Bhanumurthy, Chakravarty and Rai 2003 .
Reserves to import ratio is included as a measure of availability of sufficient liquidity in India, so that in the event of withdrawal of funds by the investors, India doesn't default on the payments. Higher value of this ratio is an indicator of availability of sufficient stock of reserves to meet short run obligations and hence is a measure of credit worthiness of the country or sovereign risk. It is expected that countries with sufficient amount of reserves (able to cover for imports) are perceived to be credit worthy and the probability of their defaulting is less. Thus it is hypothesized that the periods when India has sufficient reserves will coincide with greater flows.
Emerging market stock returns captured by MSCI Index 4 is used to capture regional effects and it determines the allotment of capital by foreign investor to emerging market economies. If the index is higher then the allotment of capital by foreign investor to emerging market economies is higher and hence the proportion allotted to the emerging economy like India will also be higher. This would mean that the income effect is higher and flows to India are complementary to flows received by other emerging markets. Alternately, if India is competing with other emerging economies in receiving the financial Volatility in exchange rate is expected to have negative impact on capital flows to India especially FPI flows. A higher volatility represents a higher degree of uncertainty in the returns received by foreign investor. This is because exchange rate plays an important role in deciding the returns in terms of home currency of the investor. Persson and Svensson (1989) observe that increased exchange rate variability has negative impact on international trade and capital flows.
The impact of recent subprime crisis that originated in US, but affected the real and financial flows across the globe, is capture through a dummy. When global liquidity is affected due to any given exogenous reason, the flow of financial investment to emerging economies gets hit. Thus it is necessary to control for such effects.
DATA AND METHODOLOGY
The Interest rate differential is defined as the difference between 3 month Treasury bill rate for India and 3 month LIBOR 7 . Domestic output growth is defined as the annual growth rate of index of industrial production for India. Similarly foreign output growth is measured by annual growth rate of index of industrial production for OECD countries. Both the series are calculated as the difference between logarithm of index of a particular month and the twelfth lagged month. This also helps to remove the seasonality in the IIP series if there exists any.
Reserves to imports ratio is calculated as the total reserves divided by the imports, both denominated in US million dollars. Emerging market MSCI index is obtained from the www.mscibarra.com. Volatility in exchange rates is calculated using the GARCH method 8 . The goal of GARCH method is to provide a volatility measure similar to a standard deviation.
According to the ARCH model, variance of a variable at time t is a weighted average of the squared residuals of the previous time period (t-1, t-2,…). The weights are estimated in such a way so that the observations in the more recent past get higher weights compared to observations far away in the past.
GARCH model is a generalization of the ARCH model where variance of a variable at time t is a weighted average of not only the squared residuals but also the variance of residuals in the previous time period (t-1, t-2,…). The residuals are calculated by fitting an appropriate univariate ARMA model on the variable. GARCH(p,q) model can be represented as:
a) Dickey-Fuller Test with GLS Detrending (DFGLS)
To test if a series t y contains a unit root or whether it is non-stationary, Dickey Fuller Generalised Least Squares Test is employed. If we chose to include a constant, or a constant and a linear time trend, in the ADF test regression, then for these two cases, Elliot, Rothenberg, and Stock (1996) propose a simple modification of the ADF tests in which the data are detrended so that the effect of constant and trend need not be captured by the ADF test equation, explicitly.
For this Elliot, Rothenberg, and Stock (1996) define a quasi-difference of y t , which is regressed on the quasi-differenced x t , where x t includes the constant or a constant and trend. 
(B) Autoregressive Distributed Lag (ARDL) Model
The cointegration methods proposed by Engle and Granger (1987) based on residuals and Johansen (1991 Johansen ( , 1995 and Johansen-Juselius (1990) based on maximum likelihood estimation are applicable only if all the series are integrated of the same order. However, while carrying out any macroeconomic study and identifying the relation between any two or more time series variables it may be the case that they are not integrated of the same order. In that case, one possibility is that the series that are integrated of higher orders should be differenced so that all the variables in the analysis are integrated of the same order, and then the conventional cointegration methods are applied. But, in such a case, the interpretation of coefficients sometimes loses its meaning. To overcome this limitation, the autoregressive distributed lag (ARDL) approach to co-integration was proposed by Pesaran and Shin (1999) and Pesaran, Shin and Smith (2001) . This method is applicable irrespective of the fact that the variables included in the analysis are I(0) or I(1) or fractionally integrated.
The ARDL method cannot be applied if either of the variables is I(2) so it is still important to check for unit root to make sure that none of the variables are integrated of order higher than one.
The estimates based on ARDL are highly consistent and inferences regarding the long run parameters based on standard normal asymptotic theory are valid.
(c) Bounds Testing Approach
To test whether there exists a long run relation between the variables, when all the variables are integrated of different order i.e. I(0) or I(1), bounds testing approach is used. This involves testing the null hypothesis of 0 ...... 
(d) Estimation of Long-Run Relationship
The Augmented ARDL (p, q 1 , q 2 , …… q k ) is given by the following equation (Pesaran and Pesaran, 1997; Pesaran, Shin and Smith, 2001) The long-run coefficients of the deterministic variables included in the model are estimated by: 
is defined as the error correction term and is interpreted as the speed of adjustment to the equilibrium when the model is given a shock. and are defined as :
According to Pesaran and Pesaran (1997) and Pesaran, Shin and Smith (2001) The error correction model derived from the ARDL framework can also be used to test for Granger causality. This can be done by testing the statistical significance of the error correction term using a t-test, or by testing the joint significance of the sum of lags of each explanatory variables using Ftest. Alternatively a joint test of all the aforesaid terms can be conducted using F-test.
EMPIRICAL RESULTS

(a) Results of the Unit Root Test and the Bounds Test
The DFGLS unit root tests 9 suggest that Indian output growth, foreign output growth and volatility in exchange rate are stationary. All the other variables i.e. net FPI inflows, net FII inflows, net ADR/GDR flows, domestic stock market index, exchange rate, emerging market stock returns index, reserves to imports ratio and interest rate differential are integrated of order one. Since the variables under consideration are a mix of I(0) and I(1), hence the ARDL method was found suitable for estimation.
The first step is to check for cointegration between the variables using the ARDL bounds test suggested by Pesaran, Shin and Smith (2001) . The null hypothesis of no long run relation of domestic stock market performance, exchange rate, emerging market equity performance, reserves to import ratio, interest rate differential, domestic output growth, foreign output growth and volatility in exchange rate (calculated through GARCH method 10 ) with FPI, FII and ADR/GDR flows was tested. Note that in the first specification of FPI, FII and ADR/GDR flows all the variables were included, but in the subsequent specifications, depending on the results, a few variables were excluded. However, for each specification bounds test was conducted to ensure that long run relationship between the variables included in the respective specification existed. A maximum lag value of four was used for implementing the test.
The dummy variable for crisis was also included in the FPI and FII specifications, since it was observed that these flows were affected the most during the recent subprime crisis. For ADR/GDR a dummy variable to control for three outlier observations was included. For all the specifications, the null hypothesis is rejected, as the calculated F-statistic lies above the upper bound critical F value at 95% (Table 1, 2 & 3) .
Once the bounds test ensures the presence of long run cointegration between the variables, the next step is to estimate the ARDL model and obtain the long run coefficients and then perform granger causality tests based on the short run error correction model. The optimal lag length for the variables is chosen such that there is no residual serial correlation in the underlying model.
(b) Aggregate Foreign Portfolio Investment Inflows and Foreign Institutional Investment Inflows
As noted earlier, the decomposition of aggregate FPI flows shows that FII flows are a dominant component of FPI flow and the peaks and the troughs in total FPI flows closely matches with that in FII flows (Figure 1) , hence as expected, the estimation results of aggregate FPI flows is quite similar to that of FII flows (Table 4 &5 ).
For all the specifications of FPI and FII (Table 4 &5), the coefficient on domestic stock market performance is found to be positive and statistically significant (at 1% level of significance) indicating that well performing domestic stock markets attract portfolio flows and FII flows to India. Similarly the coefficient on exchange rate is positive and significant in all the specifications indicating that an appreciating exchange rate attracts greater flows (FPI as well as FII) to India. This is because an appreciating exchange rate provides an additional source of returns to foreign investors. The impact of exchange rate on aggregate portfolio flows was stronger relative to FII flows, both in terms of magnitude and statistical significance.
The impact of improvement in performance of emerging market stocks has a negative impact on FII as well as aggregate FPI flows to India. This implies that when the overall returns from investing in emerging market stocks in general increases, foreign investment received by India decreases. Thus substitution effect dominates the income effect with regard to FPI and FII flows. In other words, when emerging markets as a whole perform better, then income effect would mean greater allocation of funds to emerging markets by foreign investor, because of which the probability that greater funds are allotted to each emerging economy increases. However, there is also a possibility of substitution of investment flows between these emerging economies, because all of them compete with each other for receiving these flows. In case of India, the former effect gets dominated by the latter.
The differential between domestic and foreign interest rates has a positive association with portfolio and FII flows to India. However, the relationship is statistically significant only in the second FII specification. This response of FII flows to interest rates can be attributed to the fact that the debt component of FII flows would be sensitive to the interest rate differential. More recently a trend of increasing investment by FIIs in the less risky debt instruments is observed in India.
Increase in domestic output growth, attracts FPI and FII flows as it indicates an increasingly expanding economic activity in the country which further indicates increasing corporate profits. A higher growth rate is an indicator of better investment opportunities in the country and indicates strong economic fundamentals of India. Thus to a foreign investor better growth performance of the host country is a guard against sovereign risk as well as a signal that demand for investment in the host country will remain high as it is a rapidly expanding economy, and hence the probability that returns from investment will fall in future will be low.
The long run coefficient on volatility in exchange rate is negative and significant in all the specifications. This implies that volatility in exchange rate significantly discourages portfolio and FII flows to India. This is because increased volatility in exchange rate increases the uncertainties in the returns that will be received by the foreign investor in terms of his/her own currency. Thus in a way, exchange rate is an additional source of return to foreign investor apart from asset returns. Also, a volatile exchange rate indicates that the overall health of the economy is not good and that there are destabilizing forces that are present in the economy.
The measure of creditworthiness of India i.e. reserves to import ratio and foreign output growth which were included in the first specification of both FPI and FII were found to be insignificant.
The granger causality tests based on the error correction model of the final ARDL specification
shows that all the variables significantly granger cause FPI and FII flows to India. This means that they help to improve the predictive performance of these flows (Table 6& 7) .
(c) American/Global Depository Receipts (ADR/GDRs)
It has been noted earlier that ADR/GDRs help the foreign investor to invest in the shares of a company in an emerging economy like India, without involving the complication of conversion of foreign currency into domestic currency (rupees). In case, the investment by foreign investor is done directly in the domestic (Indian) companies through the financial markets, then the foreign investor has to monitor not only the changes in the price of assets in which he decides to invest, but also the changes in exchange rate as the process involves conversion of foreign currency into domestic (Indian) currency.
But this does not imply that investment through ADR/GDRs is independent of exchange rate changes. It is only the case that the burden of currency risk is not borne by the foreign investor, who purchases the receipts. For instance, when ADR/ GDRs are issued, then each receipt is backed by a certain number of shares of the domestic (Indian) company. Once this ratio between ADR/GDR shares and domestic shares is decided, the price of each receipt (ADR/GDR) is decided. The pricing decision is based on the price of the shares of the company in the domestic (Indian) market, and the corresponding exchange rate between the two economies.
Now if the price of the shares of the company in the domestic (Indian) market increases, then the price of ADR/GDR will also increase so that the zero arbitrage condition holds. In case the domestic currency (rupee) is getting devalued, the price of ADR/GDR being issued will be higher.
The implication of changes in the exchange rate will be similar in the case when dividends are issued by the domestic (Indian) company. The domestic company will issue dividends in terms of domestic currency (rupees) but this dividend will be received by the foreign investor only after conversion into foreign currency. In this case again, a devaluation in the domestic currency vis-à-vis the foreign currency would mean a decline in the amount of dividend received by the foreign investor in terms of foreign currency.
The empirical results for the investment flows received by India on account of ADR/GDRs support both the above arguments. The estimation of the long run coefficients (Table 8) show that the coefficient on domestic stock market returns and exchange rate is positive and significant in all the specifications. This indicates that well performing domestic stock markets and an appreciation in the domestic currency encourages ADR/GDR flows received by India. This is because improvements in the performance of shares of the company in the domestic stock market (which back the ADR/GDRs) lead to improved performance of ADR/GDRs, through arbitrage.
Similarly for the reasons stated above an appreciating rupee would lead to better returns from investing in ADR/GDR and a higher value of dividends issued on ADR/GDR.
The estimated long run coefficients also show that an improvement in the foreign growth rates reduces the amount of ADR/GDR investment flows received by India. This supports the fact that improvement in economic activity of the foreign countries would imply improvement in corporate profits and hence better investment opportunities in the developed countries. Thus although increase in foreign growth rate should mean that overall more funds are available with foreign investors for investment, and thus a higher probability of greater investment in Indian securities, however this phenomenon gets dominated by a diversion of these flows to investment in the securities of other countries. Here there could be a possibility of home bias in the pattern of foreign investors. This means that even if more funds are available, the allocation would be towards the developed or home countries that present better investment opportunities.
The coefficient on domestic output growth is positive which means that an increase in the Indian growth increases the investment flows through ADR/GDR mechanism. This is because on one hand the foreign investor perceives an improvement in growth performance of India (i.e. the country to which the firm floating ADR/GDR belongs) as an indicator that the returns on the instrument will be promising in future because of the expansion in the economic activity of the country. On the other hand, more importantly, a higher growth rate also means an increase in the requirement of capital by Indian firms, which is met by greater issuance of ADR/GDRs by Indian firms.
The emerging market equity performance, reserves to import ratio, interest rate differential, foreign output growth and volatility in exchange rate were included initially in the ADR/GDR specification but are found to be insignificant in determining investment flows through ADR/GDR to India.
The granger causality tests based on the error correction model shows that domestic stock market performance, exchange rate, domestic and foreign output growth significantly granger cause ADR/GDR flows to India. This means that they help to improve the predictive performance of these flows (Table 9 ).
CONCLUSION
In the recent past when the global macroeconomic scenario displayed greater uncertainties, investment flows across the world experienced large scale movements. India being an economy that has experienced greater integration with the world economy overtime did not remain insulated from this 
